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Abstract There is evidence that men experience more 
sexual arousal than women but also that women in mid- 
luteal phase experience more sexual arousal than women 
outside this phase. Recently, a few functional brain imag- 
ing studies have tackled the issue of gender differences as 
pertaining to reactions to erotica. The question of 
whether or not gender differences in reactions to erotica 
are maintained with women in different phases has not 
yet been answered from a functional brain imaging per- 
spective. In order to examine this issue, functional MRI 
was performed in 22 male and 22 female volunteers. Sub- 
jects viewed erotic film excerpts alternating with emo- 
tionally neutral excerpts in a standard block-design 
paradigm. Arousal to erotic stimuli was evaluated using 
standard rating scales after scanning. Two-sample r-test 
with uncorrected P<0.001 values for a priori determined 
region of interests involved in processing of erotic stimuli 
and with corrected P<0.05 revealed gender differences: 
Comparing women in mid-luteal phase and during their 
menses, superior activation was revealed for women in 
mid-luteal phase in the anterior cingulate, left insula, and 
orbitofrontal cortex. A superior activation for men was 
found in the left thalamus, the bilateral amygdala, the 
anterior cingulate, the bilateral orbitofrontal, bilateral 
parahippocampal, and insular regions, which were main- 
tained at a corrected P in the amygdala, the insula, and 
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thalamus. There were no areas of significant superior 
activation for women neither in mid-luteal phase nor 
during their menses. Our results indicate that there are 
differences between women in the two cycle times in cere- 
bral activity during viewing of erotic stimuli. Further- 
more, gender differences with women in mid-luteal 
phases are similar to those in females outside the mid- 
luteal phase. 


Introduction 


Gender differences have been investigated for many 
years. Besides social factors that influence gender-specific 
behaviour, genetic and hormonal influences as well as 
their interaction have been discussed (Udry 1994; Fabes 
etal. 1997). Sex differences in brain structure and func- 
tion have frequently been claimed to be associated with 
cognitive and behavioural sex differences (Herman et al. 
2003; Vawter etal. 2003). Some clinical evidence was 
revealed, e.g. in girls with congenital adrenal hyperplasia 
suggesting that this sex difference in brain function may 
be modulated by prenatal androgen hormones (Keefe 
2002). Factors influencing gender, the feeling to be male 
or female, are considered to depend on prenatal hor- 
mones and compounds (e.g. oestrogen or tributilin) that 
change the levels of these hormones, while the influence 
of postnatal social factors is found to be controversial. 
Swaab et al. (2002) found that genetic factors and prena- 
tal hormone levels are factors in the determination of 
sexual orientation like heterosexuality, bisexuality, or 
homosexuality but not postnatal social factors. 

Cortical activation patterns of sexual arousal were 
first investigated by Stoleru et al. (1999) using FDG PET. 
They used erotic film excerpts on male subjects and 
revealed right orbitofrontal cortex, anterior cingulate 
cortex, and hypothalamus activations for the autonomic 
aspect of the task and the involvement of BA 9 and 32 
for the emotional component of the task. Another PET 
study found that sexual arousal was mainly associated 
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with bilateral activation of the, predominantly right, 
inferoposterior extrastriate cortices, of the right infero- 
lateral prefrontal cortex and of the midbrain in hetero- 
sexual men (Bocher et al. 2001). Gender differences for 
the neural correlates of sexual arousal have been initially 
reported using morphometric measurements. It has been 
shown that the volume of the preoptic area is greater in 
men than in women and that it contains more cells (Allen 
etal. 1989). Evidence for gender differences also exists 
for synaptic connections and volume within the hypo- 
thalamic region (Raisman and Field 1971). According to 
common experience, there is evidence that men respond 
to visual erotic stimuli with greater sexual arousal than 
women (Murnen and Smolak 1997). 

The purpose of the present study was to evaluate gen- 
der differences in brain activation during viewing of 
erotic stimuli with women in mid-luteal phase and dur- 
ing their menses in order to complement findings from a 
previous study which examined this issue with women 
outside their ovulatory period (Karama et al. 2002). We 
assessed differences in brain activation patterns due to 
erotic stimuli between women and men as well as women 
as a function of menstrual phase. We hypothesized that 
there would be differences in patterns of brain activation 
in limbic and paralimbic areas between females in differ- 
ent cycle time as well as male and female subjects that 
would be similar to those found in previous studies. 


Subjects and methods 
Subjects 


Twenty-two male (mean age 28 years, range 17-40) and 
25 female healthy volunteers (mean age 27 years, range 
20-35) were studied. All subjects were right-handed as 
revealed by questionnaire. No subject revealed any brain 
tissue abnormality on structural MRI and no history of 
neurological or psychiatric disease. Only female subjects 
without any hormonal therapy (contraceptive) were cho- 
sen for this study. The female volunteers were measured 
twice, in mid-luteal and during menses time. The ovula- 
tory phase was set at day 12-16 of the cycle, time of men- 
ses was set at day 1-2 of menstruation. Start of the next 
menses was evaluated in follow-up and subjects outside 
the ovulatory phase were discharged from this study. We 
only included women who were around 14 days prior to 
menses with a cut-off point of 48 h. Three subjects had to 
be discharged according to the inclusion criteria of mid- 
luteal phase. 

Informed written consent was obtained prior to scan- 
ning. The study was accepted by the local ethics committee. 


Experimental design 
All MR images were acquired using a 1.5-T MR (Sonata, 


Siemens, Erlangen, Germany) with a standard headcoil. 
A 3D FLASH sequence (TR 10 ms, TE 4.5 ms, flip angle 


30°, FOV 240 mm, matrix 512, slice-thickness 1.5 mm) 
was acquired for individual co-registration of functional 
and structural images. BOLD contrast images were 
acquired using an echo-planar technique (TR 3,100 ms, 
TE 50 ms, flip angle 90°, FOV 240 mm, matrix 64) with 
34 transversal slices angulated in direction of the corpus 
callosum with a thickness of 3mm and a 0.3 mm slice 
gap. Three “dummy” scans were eliminated prior to data 
analysis to account for Tl relaxation effects. 

Each subject underwent the erotic functional session. 
The stimuli were presented in a block design and alter- 
nated with resting periods every 31 s, each epoch lasted 
31s. Each run was divided into seven epochs (on-off 
periods) starting with the resting condition. The runs of 
the women were randomized for the order of presenta- 
tion in mid-luteal phase and during their menses in a bal- 
anced manner (half of the group saw the films first in 
mid-luteal phase). 

During stimulation subjects were asked to lie relaxed 
inside the scanner and try to get involved in the presented 
stimuli. Active condition was erotic video sequences alter- 
nating with emotionally neutral film excerpts. These film 
excerpts were exactly the same as those used in a former 
study (Karama et al. 2002) but divided into blocks of 31 s 
for creation of a block-design presentation. In every active 
condition the film was continued with the next block of 
the initial film. The non-emotional stimulus consists of 
male-female interactions without any erotically meaning. 
All stimuli were presented using a scene viewed inside the 
scanner room and beamer projection from outside. A mir- 
ror was fixed on the headcoil. 

At the end of scanning each subject had to rate her or 
his level of sexual arousal on a scale ranging from 0 to 10 
for the whole session. The sexual arousal was rated for 
the film excerpts on a subjective rating scale and on the 
same scale as compared to the sexual arousal during 
direct stimulation. This rating was done outside the scan- 
ner at the end of the scanning session. Similarly, atten- 
tion was rated subjectively for the erotic and neutral film 
excerpts in comparison on the subjective rating scale. 


Data analysis 


Before entering the images in the statistical parametric 
map (SPM) software they were inspected for distur- 
bances due to magnetic susceptibility in frontal and basal 
regions. For data analysis, SPM 99 software (Wellcome 
Department of Cognitive Neurology, London, UK) was 
used. Prior to statistical analysis, images were realigned 
using sinc interpolation and normalized to the standard 
stereotactic space corresponding to the template from 
the Montreal Neurological Institute (http://www.mrc- 
cbu.cam.ac.uk/Imaging/mnispace.htm]). Bilinear interpo- 
lation was applied for normalization. The images were 
smoothed with an isotropic Gaussian kernel of 9 mm. A 
voxel-by-voxel comparison according to the general 
linear model was used to calculate differences of activa- 
tion between active and resting condition. The model 
consisted of a box-car function convolved with the 


hemodynamic response function (hrf) and the corre- 
sponding temporal derivative. High-pass filtering with a 
cut-off frequency of 120 s and low-pass filtering with the 
hrf was applied. 

For group analysis, single subject contrast images 
were entered into a random effects model for group com- 
parisons with the subjects being the random factor. Sig- 
nificant signal changes for each contrast were assessed by 
means ofa /-statistics on a voxel-by-voxel basis (Friston 
etal. 1995, 1999). The resulting set of voxel values for 
each contrast constituted a SPM of the r-statistic. The 
threshold was set to P<0.05 (corrected for multiple com- 
parisons). For the group analysis, the resulting contrast 
images of individual contrasts were taken to the second 
level analysis and entered into a one- and two-sample 
{-test for comparisons of men and women (corrected 
P<0.05). For comparison of the two female groups a 
paired 1-test was performed with uncorrected P<0.001 
and corrected P<0.05. The corrected P<0.05 value was 
used for not a priori determined region of interests 
(ROls). A random effects analysis was performed using 
the subjective arousal as a covariate. Additionally, the 
correlation of cortical activation with the sexual arousal 
was performed. 


Thresholds for two-sample r-test analysis 


The threshold of the 1-statistic was also set to P<0.001 
uncorrected for multiple comparisons for the following a 
priori ROIs. 

For sexual arousal, the activation of the following 
brain regions have been reported in humans: thalamus, 
hypothalamus, medial prefrontal, insular, anterior cingu- 
late, orbitofrontal, and occipitotemporal cortex, amyg- 
dala, hippocampal formation, nucleus accumbiens, 


Fig. 1 Statistical parametric 
maps of activation for all sub- 
jects viewing erotic film excerpts 
compared with neutral stimuli. 
Task-related increase in MR sig- 
nal is superimposed on three 
orthogonal sections of 3D Tl 
weighted standard brain. Statis- 
tical corrected threshold is 
P<0.05 corrected for multiple 
comparisons. Results show acti- 
vated areas in the occipitotem- 
poral, anterior cingulate, medial 
prefrontal, orbitofrontal, insu- 
lar, pre- and postcentral cortex, 
hypothalamus, thalamus, and 
amygdala (a representing male, 
b female in mid-luteal phase, c 
female during their menses 
activation) 
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striatum, and claustrum (Stoleru et al. 1999; Park et al. 
2001a, b). Gender differences in the perception of facial 
affects differences could be revealed within the amygdala 
(Killgore and Yurgelun-Todd 2001). But also, sex differ- 
ences have been revealed in the amygdala (Hamann et al. 
2004). The hypothalamus and thalamus were shown to 
be activated in male subjects only with this differential in 
activation probably imputable to differences in arousal 
during viewing of erotic stimuli (Karama et al. 2002). 

The subjective ratings of attention and sexual arousal 
for the erotic and neutral film excerpts were analysed 
using Mann-Whitney U-test for group tests. 


Results 


Using film excerpts, we reproduced previous findings 
showing an involvement of the occipitotemporal, ante- 
rior cingulate, medial prefrontal, insular, orbitofrontal, 
pre- and postcentral cortices, hypothalamus, thalamus, 
and amygdala (Fig. la represents the male, Fig. 1b the 
female group in mid-luteal and Fig. Ic in menstrual 
phase). There were only minimal artefacts due to suscep- 
tibility adjacent to the amygdala. The activation was 
constantly detected in all volunteers. 

When comparing women in mid-luteal phase with 
those during their menses, superior activation was 
revealed for women in mid-luteal phase in the anterior 
cingulate, the left insula, and left orbitofrontal cortex. 
However, only the superior activation in the orbitofron- 
tal cortex and left insula was maintained using the sexual 
arousal as a covariate (Fig. 2a). The superior activation 
in the insular predominantly on the left side was revealed 
even when using a corrected P<0.05 (Fig. 2b). No 
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significant superior activation was revealed for women 
scanned during their menses when compared with 
women in mid-luteal phase. 

There were gender differences between men and 
women in mid-luteal phase when using the rated sexual 
arousal as a covariate in the random effects analysis 
(Fig. 2c). The comparison of men with women scanned 
during their menses revealed a diminished superior acti- 
vation in the thalamus when the sexual arousal was used 
as a covariate (the -value in two-sample /-test was 3.3 in 
the covariate analysis 2.2) as well as in the cingulate 
gyrus (the 1-value in two-sample /-test was 4.2 in the 
covariate analysis 3.2) (Fig. 2d). 

Concerning the defined ROls, two-sample f-test 
revealed gender differences in erotic stimuli: a superior 
activation for men compared to women in mid-luteal 
phase was found in the left thalamus, the bilateral amyg- 
dala, the anterior cingulate, the bilateral orbitofrontal 
(more prominent left), bilateral parahippocampal, and 
insular areas during viewing of erotic stimuli. When com- 
paring men with female scanned during their menses, simi- 
lar superior activation was found in men. A trend in 
activation was found for women in both mid-luteal phase 


and during their menses in the right inferior parietal cor- 
tex, and right uncus. However, these activations were not 
significant (uncorrected P<0.001), and the areas were not 
in a predefined ROT, since it has not been previously iden- 
tified as being associated with erotic stimuli. Thus, there 
was no superior activation within the defined ROls for 
female subjects. In contrast to previous work and even 
with an uncorrected P<0.05 value, no differences in the 
hypothalamus could be revealed in all three groups. 

A summary of gender-specific activated areas and 
t-values are given in Table 1. 

Analysis of two-sample 7-test using a corrected P-value 
of 0.05 revealed a superior activation of men compared 
to women in mid-luteal phase in the bilateral amygdala 
and left thalamus (Fig. 3a). Comparing men with women 
during their menses superior activation was revealed in 
the amygdala and the bilateral insular gyrus. 

The sexual arousal correlates strongly with the bilat- 
eral parietal cortex (Fig. 3b). A correlation with the 
cingualte gyrus and the thalamus could only be revealed 
using an uncorrected ?P<0.001 (Fig. 3c). 

Sexual arousal ratings by the subjects did not signifi- 
cantly differ between men and women in mid-luteal 


Fig. 2 Analysis of specific activation using the subjective rating of 
sexual arousal as a covariate in a multiple regression analysis. Interac- 
tion-related increase in MR signal is superimposed on three orthogo- 
nal sections of 3D TI weighted standard brain. Statistically 
uncorrected threshold is ?<0.001. a Statistical parametric maps of ar- 
eas more prominently activated in women in mid-luteal phase during 
viewing erotic film excerpts compared with women scanned during 
their menses (paired 1-test). Results show a small superior activation 
of women in mid-luteal phase in the orbitofrontal cortex and the left 
insula. b Results of the paired r-test between women in two cycle times 
are presented using a corrected P<0.05. Results show a superior acti- 
vation in the insular predominantly on the left side. ce Areas more 


prominently activated in men during viewing of erotic film excerpts 
compared with women in mid-luteal phase. Results show activation of 
the left amygdala, the anterior corpus callosum, cingulate, the bilateral 
orbitofrontal, and insular cortex. The blue cross hair within the sagittal 
view indicates the missing hypothalamic activation in this contrast. d 
Areas more prominently activated in men during viewing of erotic 
film excerpts compared with women scanned during their menses. Re- 
sults show activation of the left amygdala, the anterior corpus callo- 
sum, cingulate, the bilateral orbitofrontal, and insular cortex. The blue 
cross hair within the sagittal view indicates the missing hypothalamic 
activation in this contrast. The activation of the left thalamus is only 
represented with a small cluster compared to Fig. 3b 


Table 1 Gender-specific activated regions related to the erotic stimuli 
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Tasks Gender/compared to Talairach Region (cortex) Side t-value 

coordinates (mm) 

Erotic films Male/female in luteal phase —6; 38; —12 Orbitofrontal L 3.9 

30; 32; —12 Orbitofrontal R 2.8 

— 30; —9; —20 Amygdala/parahippocampal L 5.3 

27; —21; —18 Amygdala/parahippocampal R 4.3 

3; -17;9 Thalamus L 3.1 

3; —12; 39 Cingulate R 3.4 

—42; —6; 6 Insular L 3.1 

45; 7, —1 Insular R 4.6 

Male/female in menstrual phase —9; 36; —15 Orbitofrontal L 42 

10; 33; —17 Orbitofrontal R 2.2 

—30; —9; —21 Amygdala/parahippocampal L 4.8 

31; -16; —21 Amygdala/parahippocampal R 3.9 

—6; —18; 9 Thalamus L 3.3 

6; —6; 36 Cingulate R 4.2 

—42; —3; 3 Insular L 7.4 

43; —4; 3 Insular R 5.6 

Female mid-luteal/menstrual phase 2:1; 31 Cingulate R 4.1 

—9; 36; —21 Orbitofrontal L 3.1 

—42; —3,; —3 Insula L 4.1 

42,0; —1 Insula R 2.3 


A summary of gender-specific activated areas during active task as well as the 1-values are given. The task-specific activations are divided 
for men compared with women in mid-luteal and women in menstrual phase. Results from the two-sample 1-test are entered into this table. 
P-value was P<0.001 uncorrected for multiple comparisons for a priori determined region of interests. Talairach coordinates are given in 


x, y, z direction 


Fig. 3 For analysis of specific activation, the contrast images of 
all groups were entered into a two-sample r-test with a statistically 
corrected threshold P<0.05. a Statistical parametric maps of ar- 
eas more prominently activated in men during viewing of erotic 
film excerpts compared with women in mid-luteal phase. Results 
show activation of the bilateral parahippocampal region. Areas 
more prominently activated in men during viewing of erotic film 


phase, but for women in menstrual phase. A median of 
5.5+1.9 for women in luteal phase, 4.0+1.5 for women 
during their menses, and 5.9+1.5 for men was revealed 
(Fig. 4). Attention during erotic film excerpts was rated 
higher in both gender groups compared to neutral film 


excerpts compared with women scanned during their menses. Re- 
sults show additional to women in mid-luteal phase activation of 
the insular cortex. b BOLD signal in the bilateral parietal cortex 
was shown to covary with reported sexual arousal at the defined 
threshold. However, at an uncorrected P>0.001 threshold, a cor- 
relation in the cingulated gyrus and the thalamus was also re- 
vealed (c) 


excerpts. For the erotic sequences, men rated 7.2+1.5 
while women in mid-luteal phase rated 7.1+1.1, and 
women scanned during their menses rated 6.9+1.3. For 
the neutral sequences, men rated 4.0+2.3, women in mid- 
luteal phase rated 4.8+2.6, and women in menstrual 
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phase rated 4.1+1.1. The results of the rating of disgust 
for the erotic excerpts were 1.3+1.0 for men, 1.9+1.1 for 
women in luteal phase, and 2.1+1.3 for women in men- 
strual phase. There was no significant difference between 
the three groups. 


Discussion 


In both male and female subjects, erotic stimuli activated 
brain areas previously reported involved in processing of 
erotica. These areas include the occipitotemporal, ante- 
rior cingulate, medial prefrontal, orbitofrontal, precen- 
tral, insular cortex, hypothalamus, thalamus, and 
amygdala (Stoleru etal. 1999; Arnow etal. 2002; Kar- 
ama et al. 2002; Hamann et al. 2004) (see Fig. 1). 
According to common sense women should have 
greater sexual arousal during the mid-luteal phase but 
contradictory results in the literature are reported (Kar- 
ama etal. 2002). Due to hormonal influences on sexual 
arousal, we assumed differences in brain activation dur- 
ing the emotional task of viewing erotic film excerpts. 
Therefore, in the present study, only women in mid- 
luteal phase were entered into the experimental group 
and were measured again during menstrual phase vice 
versa respectively according to randomization. We 
revealed superior activation for women in mid-luteal 
phase in the anterior cingulate, the left insula, and left 
orbitofrontal cortex compared to women in menstrual 
phase. This is the first description of a difference in 


M F-Lut F-Mens 


Fig. 4 Sexual arousal of the three groups as revealed by a subjective 
rating scale from 0 to 10. These ratings were evaluated immediately 
after the scan. Results show slightly less arousal in female volunteers 
in their luteal phase (f-lut) compared to male (m) volunteers, but 
these differences were not significant. Male compared to female in 
menstrual phase (f-mens) volunteers revealed a significant difference 
in the rating of sexual arousal (significance level 0.008). A weaker 
difference was revealed between women in mid-luteal and those in 
menstrual phase (significance level 0.054) 


cerebral activation in a female group correlating with the 
menstrual cycle. The superior cerebral activation in the 
mid-luteal phase is also correlated with the differing sub- 
jective rating of women in the two cycle times. The 
results of the rating scales used during the experiments 
seem to underline the assumed changes in female sexual 
arousal over the menstrual cycle: The women within the 
mid-luteal phase rated their sexual arousal similar to 
men and women within the menstrual phase rated signifi- 
cantly lower than men or women in mid-luteal phase. 

There is some evidence that fMRI can help reveal 
differences between male and female brain activation 
patterns (Karama ct al. 2002; Hamann et al. 2004). Con- 
cerning the point of gender-specific cortical activation, 
our results are partially concordant with these former 
fMRI investigations. Superior activation of the left 
amygdala in male subjects was reported by Hamann 
et al. (2004) using erotic pictures of couples. We could 
also reveal superior activation for men in the left thala- 
mus as described by Karama cetal., but in contrast, the 
thalamus activation was evident even when the rating of 
sexual arousal was used as a covariate in men and 
women in mid-luteal phase where the subjective ratings 
were only slightly lower in women but not statistically 
significantly lower. However, analysing the differences in 
men and women scanned during their menses which 
rated significantly lower than men, revealed activation in 
the left thalamus which was diminished in covariate 
analysis. This reveals a correlation between brain activa- 
tion in this area and subjective sexual arousal. Similar 
interpretation could be given for the cingulate activation 
when using sexual arousal as a covariate. Additionally to 
former studies, we revealed activation of further parts 
within the limbic system known to be involved in emo- 
tional processing for women in both phases of their men- 
strual cycle. Male volunteers showed superior activation 
in anterior cingulate, orbitofrontal, insular, and parahip- 
pocampal cortex with the insular cortex being evident 
even at corrected P-values. These differences may be 
related to the distinct experimental design: Karama et al. 
used a more extended stimulus presentation time and 
Hamann et al. used pictures instead of film excerpts. The 
subjective ratings differ between the studies and may be 
another factor for different activation patterns in male 
and female subjects. Karama etal. report less sexual 
arousal in female subjects and Hamann etal. report 
lower subjective scores in both genders viewing erotic 
pictures. Furthermore, this might be an explanation for 
the missing hypothalamic activation reported by Kar- 
ama etal. and Hamann etal., but we could not reveal 
any hypothalamic activation even in the comparison of 
men and women in scanned during their menses where 
the rating was significantly different. Therefore, the 
different study design with the stimulus presentation in a 
block design may have had an influence on this activa- 
tion pattern. 

The reported results indicate that the differences in 
cerebral activation are more prominent in comparison 
between men and women than between women in 


different cycle phases. Furthermore, the influence of sig- 
nificantly differing sexual arousal is lower than the gen- 
der factor and does not correlate in all ROIs with the 
cerebral activation. 

With respect to the differences with former studies 
other influences must be considered, e.g. cultural differ- 
ences (Canli et al. 2002). Some aspects like cultural differ- 
ences and experimental stimulus design may also explain 
the additional superior activation in male subjects but 
here further studies are required to draw conclusions, e.g. 
using different stimuli and the same cultural group. The 
short epochs may have had an impact in the way women, 
and maybe men, reacted. We were able to reveal thalamic 
activation in female subjects but male subjects nonethe- 
less responded with superior strength in this area. But, 
the findings of differences between the two measurements 
in the female group indicate that cultural or experimen- 
tal differences could not be the only explanation for gen- 
der differences. 

Like former studies, all groups revealed activation of 
the left inferior parietal cortex even when using a cor- 
rected P<0.05 threshold. The activation of temporal and 
parietal cortex represents visual association areas and 
are therefore less specific for erotic stimuli, but may be 
related to greater visual attention (Park et al. 2001b). The 
parietal cortex may be related to a cognitive network of 
spatial processing as well as to attention directed to 
visual and spatial stimuli (Buchel and Friston 1997; Bin- 
kofski et al. 2000). Activation in this area may also be 
associated with the higher ratings of attention during 
erotic compared to neutral film excerpts in both genders. 
The influence of attention was not a point of our study 
and the ratings did not differ in both genders: all groups 
rated the erotic film excerpts with higher attention. As we 
found no gender differences or differences in the two 
cycle times this issue was not addressed in additional sta- 
tistical models. Another region associated with emo- 
tional attention is the prefrontal cortex (Dolcos et al. 
2004). But again, there was no gender difference in this 
area. Furthermore, the parietal cortex is described as 
being involved in the perception and interpretation of 
actions of others and self (Jackson and Decety 2004). 

A limitation of this study may be that we only used 
subjective evaluations of sexual arousal in all partici- 
pants. This may have influenced the pertained activa- 
tion in the thalamus when comparing men with women 
in mid-luteal phase using sexual arousal as a covariate. 
Although physiologic measurements would have pro- 
vided a more objective measure of arousal, such mea- 
sures are difficult to investigate within the MR cage. 
Furthermore, direct comparison of these parameters 
contains difficulties as well. One would have do com- 
pare vaginal lubrication with penal erection. These 
physiological reactions do have different time courses 
and are not completely equal in relation to the sexual 
arousal in the two groups. However, the use of subjec- 
tive ratings is supported by former investigation indi- 
cating the accuracy of self estimation of sexual arousal 
(Nobre et al. 2004). 
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This study cannot clarify the relationship between 
hormonal influences on the one hand and sexual arousal 
and patterns of brain activation on the other, as interac- 
tions between social and hormonal influences have to be 
considered (Breedlove et al. 1999). Hormonal influences 
are discussed in association with morphologic gender 
differences (Holman 1998; Goldstein et al. 2001) but also 
for influences on cortical function over the lifespan 
(Keefe 2002). The results reported here may only be 
viewed as suggestive of biologic differences for sexual 
processing between men and women as social influences 
should be taken into account in explaining differing 
results in gender comparative studies. In keeping with 
this, Baumeister (2000) found that female sex drive is 
more malleable than the male in response to sociocul- 
tural and situational factors. But, the women in this 
study revealed differing cerebral activation during mid- 
luteal and menstrual phase this point seems not to be the 
main factor for gender differences. 


Conclusion 


Differences in cerebral activity during processing of 
erotic stimuli are able to be studied by functional brain 
imaging. Although hormonal phases of the menstrual 
cycle influence the specific activation patterns associated 
with viewing erotic stimuli, gender has the greater influ- 
ence on differences of cerebral activation patterns. But, 
there are differences in cerebral activation for women in 
different cycle times with superior activation in emotion- 
related areas during mid-luteal phase. 
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